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ABSTRACT

COLLECTION TASKING OF THE CORPS UNMANNED AERIAL
VEHICLE-SHORT RANGE by Major Anton E. Massinon, USA, 47 pages.

Fielding of the Unmanned Aerial Vehicle-Short Range (UAV-SR) will
provide the corps commander a unique collection resource capable of conducting
reconnaissance, surveillance, and target acquisition (RSTA) mission3, however.
U.S.. S .rnw doctrim•w, for tasking and emploving t..AVs is non-exisim.-nt. The issue C
collection tasking 1fr this uniquely flexible RSTA system is examined in this
monograph

The monograph begins with a description of the UAVT-SR system including
the organrization of the corps aerial reconnaissance company and the system's
capabilities, limitations, and vulnerabilities. Next, the monograph surveys the
definitions. principles, and relationships between each of the three missions the
UA\V-SR system is capable of: reconnaissance, surveillance, and target
acquisition. This is followed by an examination of the corps battlefield inteiligence
operating system including the relationship between Intelligence Preparation of the
Battlefield (IPB). the tactical decisionmaking process- the targeting, process, tne
collection management process, and the resultant products: priority intelligence
requirements (PIR), intelligence synchronization matrix, high payoff target list, and
the collection plan. Historical use of UAVs in Vietnam, Lebanon, Honduras, and
Southwest Asia completes the presentation of research data.

Analysis of this data concludes that the existing.t doctrinal collection
management process is sufficient for tasking the UAV-SR and the most effective
tasking will result when commanders, G2s, and collection managers recognize the
UAV-SR as a reconnaissance, surveillance, and target acquisition resource. Four
recommendations are made to ensure that tasking is focused on the corps
commander's information requirements. First, the definition of target acquisition
needs to be modernized to differentiate it from reconnaissance and surveillance
operations. Second, the importance of PIR as the commander's tool to focus his
collection effort must be reemphasized within the corps. Third, the doctrinal
confusion caused by the relationship between PIR and the high payoff target list
must be resolved. Finally, and perhaps most importantly, collection managers must
understand in detail the capabilities, limitations, and vulnerabilities of the UAV-SR
system.
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ABSTRACT

COLLECTION TASKING OF THE CORPS UNMANNED AERIAL
VEHICLE-SHORT RANGE by Major Anton E. Massinon, USA, 47 pages.

Fielding of the Unmanned Aerial Vehicle-Short Range (UAV-SR) will
provide the corps commander a unique collection resource capable of conducting
reconnaissance, surveillance, and target acquisition (RSTA) missions; however,
U.S. Army doctrine for tasking and employing UAVs is non-existent. The issue of
collection tasking for this uniquely flexible RSTA system is examined in this
monograph.

The monograph begins with a description of the UAV-SR system including
the organization of the corps aerial reconnaissance company and the system's
capabilities, limitations, and vulnerabilities. Next, the monograph surveys the
definitions, principles, and relationships between each of the three missions the
UAV-SR system is capable of: reconnaissance, surveillance, and target
acquisition. This is followed by an examination of the corps battlefield intelligence
operating system including the relationship between Intelligence Preparation of the
Battlefield (IPB), the tactical decisionmaking process, the targeting process, the
collection management process, and the resultant products: priority intelligence
requirements (PIR), intelligence synchronization matrix, high payoff target list, and
the collection plan. Historical use of UAVs in Vietnam, Lebanon, Honduras, and
Southwest Asia completes the presentation of research data.

Analysis of this data concludes that the existing doctrinal collection
management process is sufficient for tasking the UAV-SR and the most effective
tasking will result when commanders, G2s, and collection managers recognize the
UAV-SR as a reconnaissance, surveillance, and target acquisition resource. Four
recommendations are made to ensure that tasking is focused on the corps
commander's information requirements. First, the definition of target acquisition
needs to be modernized to differentiate it from reconnaissance and surveillance
operations. Second, the importance of PIR as the commander's tool to focus his
collection effort must be reemphasized within the corps. Third, the doctrinal
confusion caused by the relationship between PIR and the high payoff target list
must be resolved. Finally, and perhaps most importantly, collection managers must
understand in detail the capabilities, limitations, and vulnerabilities of the UAV-SR
system.
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I. INTRODUCTION

As the United States prepares to enter the twenty-first century, the global

changes sparked by the fall of the Berlin wall and the end of the Cold War continue

to profoundly effect the nation's armed forces. The loss of the definitive Warsaw

Pact threat and the ensuing reduction in defense spending impacts on the quality of

intelligence support provided to warfighting commanders now and in future

conflicts. Previously, AirLand Battle doctrine had the luxury of focusing a

structured intelligence process to evaluate a well-studied enemy arrayed on a linear

battlefield. The June 1993 Field Manual (FM) 100-5, Army Operations,

recognizes that future Army operations will likely occur on a non-linear battlefield

against an unpredictable and diverse array of possible threats.

This inability to focus analytical study on a primary threat, as well as

reduced intelligence budgets, results in a lower level of knowledge (such as order

of battle information and threat doctrine) for input into the intelligence process.

The warfighting commander's level of confidence in resultant intelligence forecasts

prepared during the tactical decision making process is significantly lower than in

the past. Consequently, the intelligence battlefield operating system is now more

challenged to verify the validity of forecasted enemy actions and to reduce the

commander's uncertain view of the modem battlefield. One system which will play

a large part toward verifying intelligence forecasts and reducing the commander's

battlefield uncertainty is the Unmanned Aerial Vehicle-Short Range (UAV-SR).

On February 12, 1993 the Defense Acquisition Board approved an initial

purchase of seven UAV-SR systems.' When fielded beginning in fiscal year 1995,



the system will provide collection support to the corps as an organic element of the

aerial exploitation battalion.' However, doctrinal U.S. Army employment

procedures for UAVs are non-existent. Three procedural issues confront the U.S.

Army: collection tasking; dissemination of collected information,` and airspace

management.4

The monograph's limited length precludes addressing all three issues.

Resolution of the latter two issues, dissemination and airspace management,

depends on the outcome of the collection tasking issue. Dissemination instructions

for reporting of collected information including the recipient, the timeliness, and

the medium will largely be a function of the mission tasked to the UAV-SR

system. The airspace management issue involves the refinement of existing

airspace management doctrine and is also dependent upon a determination of how

the system is tasked and the degree of flexibility inherent in the tasking

alternatives.'

The objective is to partially fill the doctrinal void of UAV employment

procedures by focusing on collection tasking of the UAV-SR system. The

research question posed is: "How is the UAV-SR system most effectively tasked

to answer the corps commander's information requirements?" The unique

capabilities of the UAV-SR system as a reconnaissance, surveillance, and target

acquisition asset complicate the tasking decision for the corps commander, G2,

and collection manager. These difficulties are addressed and solutions

recommended.
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The information necessary to answer the research question relies on an

integration of knowledge from four areas. First, the capabilities, limitations, and

vulnerabilities of the UAV-SR system are key to determining how it should be

employed on the battlefield. Next, an understanding of the varied missions the

system is designed to conduct is necessary to ensure effective tasking. Third,

blending the UAV-SR system into the corps intelligence battlefield operating

system requires knowledge of that battlefield and the existing system. Finally,

observations from previous employment of unmanned aerial vehicles provide

valuable insights for development of tasking considerations.

II. THE UAV-SR SYSTEM

"The unmanned vehicle today is a
technology akin to the importance
of radars and computers in 1935."6

The UAV-SR system is the centerpiece of the Defense Department's

acquisition strategy for unmanned aerial vehicles. This strategy is based on the

establishment of a family of interoperable and common UAV systems. In addition

to the UAV-SR, the strategy recognizes three other categories of UAV

capabilities: Close Range, Medium Range, and Endurance.7 Chart I depicts the

categories of UAV capabilities and Chart 2 outlines the mission needs statements

for each of the four UAV categories.

As the centerpiece for the UAV family, UAV-SR will provide real time

reconnaissance, surveillance, and target acquisition (RSTA) out to two hundred

kilometers beyond the forward line of troops, day or night, and in limited adverse
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weather. Current planning envisions the acquisition of twenty-four UAV-SR

baseline systems for the Army allocated as shown in Chart 3.8 The baseline

UAV-SR system consists of the following components: one mission planning

station (MPS), two ground control stations (GCS), two ground data terminals

(GDT), eight air vehicles (AV), twelve modular mission payloads (MMP)--eight

imagery and four air data relay, four remote video terminals (RVT), one launch

and recovery system (LRS), and one mobile maintenance facility (MMF)Y

Appendix A provides a description of UAV-SR system components.

The Aerial Reconnaissance Company

The UAV-SR system will be organized into an aerial reconnaissance

company within the corps military intelligence brigade's aerial exploitation

battalion. The aerial reconnaissance company will be constituted around two

baseline UAV-SR systems. Charts 4 through 7 depict the organization of the

aerial reconnaissance company. The aerial reconnaissance company can perform

system setup within three hours and tear down for movement in ninety minutes. 10

Manning and maintenance requirements will limit the aerial reconnaissance

company to a total of four ten-hour missions per day (one per ground control

station). Each mission includes launch and recovery of both a mission air vehicle

and a data relay air vehicle (total of eight air vehicle sorties)." The aerial

reconnaissance company can distribute eight remote video terminals throughout

the corps sector that provide real time monitoring of the tasked RSTA mission. In

a force projection operation the aerial reconnaissance company can provide a rapid

deployment capability for air movement. Chart 8 reflects the number of sorties by
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type airlift required to transport such a capability as well as the remaining baseline

system and the entire company.

The Modular Mission Payload

The core of the UAV-SR system is the modular mission payload. The

baseline modular mission payload consists of eight multimission optronic stabilized

payloads (MOSP) and four air data relay payloads. The multimission optronic

stabilized payload consists of a dual sensor, TV and FLR, mounted on a stabilized

gimbal system with a 360' azimuth and +150 to -105' elevation field of regard'2

with "sufficient resolution to recognize light tactical vehicles and personnel in the

open through normal battlefield obscurants.""3 The TV has two fields of view and

the FLIR three. Chart 9 depicts the footprints in each field of view at an optimum

air vehicle altitude of five thousand feet. Chart 10 highlights other sensor technical

characteristics. Target location accuracy of the multimission optronic stabilized

payload is "sufficient to permit corps fire support systems to fire first-round fire for

effect"•4 with an eighty meter circular error probable (CEP)."

UAV-SR Limitations

The UAV-SR system limitations include line of sight, weather, field of

view, tracking, and logistics. Line of sight considerations between the ground

data terminal and the air vehicle limit the range of the UAV-SR system. At a

maximum mission altitude of 15,000 feet, the ground data terminal can only

maintain line of sight with the air vehicle to an approximate range of 125

kilometers. The use of an air data relay air vehicle extends the system range by an
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additional seventy-five kilometers (the maximum relay range between two air

vehicles).16

Weather limitations include a take-off and landing cross wind of twenty

knots, a head wind of thirty-five knots with gusts to a maximum of forty-five

knots, and heavy rain of over two inches per hour with winds to thirty-five knots

maximum."7 The systems limited field of view precludes wide-area surveillance

and requires cross cueing to be effective in some missions." The lack of an

automatic tracking or search capability significantly increases operator work load

and increases the probability of a search area being missed. Finally, the present

system uses gas fueled engines that could cause logistical problems. 9

UAV-SR Vulnerabilities

Vulnerabilities of the UAV-SR system are active emissions, air vehicle size,

and criticality of the ground data terminal. During non-autonomous operations,

the UAV-SR system is vulnerable to threat intercept of emissions between the

ground data terminal and the air vehicle. The large size of the air vehicle may

"increase its susceptibility to detection, acquisition, and engagement by enemy

weapon systems."2" Finally, a critical link in the system is the ground data terminal.

While loss of the ground data terminal does not prevent mission execution

(autonomous air vehicle and payload operations are possible), it does limit

flexibility by preventing monitoring and reporting during mission execution.

Future System Improvements

Planned block improvements to the UAV-SR system include modular

multimission payloads with capabilities such as moving target indicator (MTI)
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radar, signals intelligence (SIGINT), laser designation, chemical agent detection,

and meteorological sensor; a lightweight fuel efficient engine capable of burning

multiple military supportable fuels (JP-5, JP-8, and diesel); an automatic tracking

21and search capability; survivability enhancements; and data link hardening.

UAV-SR Mission Execution

The aerial reconnaissance company will execute a typical deep RSTA

mission as follows. The launch and recovery section prepares the mission air

vehicle for launch, programs navigational parameters into the mission air vehicle,

launches the mission air vehicle, and passes control to the ground control station at

a prearranged position and altitude. Once the ground control station has control of

the mission air vehicle, the launch and recovery section prepares, programs, and

launches the relay air vehicle. The relay air vehicle flies the preprogrammed route

to an orbit in previously coordinated airspace. The orbit location is selected based

upon line of sight considerations and, if required, on a maximum forty kilometer

range limitation for reception of mission data by remote video terminals. The

launch and recovery section activates mission payloads for both air vehicles during

preflight procedures. Once the relay air vehicle establishes an orbit, the ground

control station shifts from direct control of the mission air vehicle to control

through the air data relay payload on the relay air vehicle. The ground control

station maintains direct control of only one air vehicle at a time through the ground

data terminal, normally the mission air vehicle. The ground control station

accomplishes control of the relay air vehicle through monitoring. (Chart 11)
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Upon reaching its planned altitude, the mission air vehicle proceeds to the

target area via programmed way points. The ground control station conducts the

mission, with control data being passed through the relay air vehicle to the mission

air vehicle, and payload data (as well as air vehicle status) being passed through

the relay air vehicle to the ground control station. The ground control station

operator is able to assume control of the mission air vehicle and alter its course if

necessary. Upon reaching the target area, the mission air vehicle begins the

programmed RSTA mission of the target area. The mission air vehicle continues

until programmed to return to the recovery site or until the operator assumes

manual control to divert or terminate the mission early. (Chart 12)

At the end of the mission, the ground control station operator (or the

programmed mission plan) will fly the mission air vehicle to some point within

direct control range from the ground control station. At this time the ground

control station will assume direct control of the mission air vehicle and

subsequently pass control of the relay air vehicle to the launch and recovery

section for normal recovery operations. Once the launch and recovery section

recovers the relay air vehicle, the ground control station passes control of the

mission air vehicle to the launch and recovery section for recovery.22 (Chart 13)

UAV-SR Information Dissemination

Collected information can be reported via several different mediums. First,

the UAV-SR can provide real time reports through the use of the remote video

terminal. Near real time information is provided by SALUTE (size, activity,

location, unit, time, and equipment) reporting provided over SINCGARS or
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Multiple Subscriber Equipment (MSE). Targeting data can be directly input into

the Advanced Field Artillery Target Designation System (AFATDS). Hard copy

freeze frame imagery (taken at intervals up to 7 seconds duration) can be

transmitted via MSE or provided via courier. Post mission reporting includes

reconnaissance exploitation reports provided via MSE as well as mission video

provided via courier.2 3

II. RECONNAISSANCE, SURVEILLANCE, AND TARGET
ACQUISITION (RSTA)

"Fewer forces and the increased lethality and range
of modern munitions, will put a premium on
information-gathering and processing. Without the
ability to know where the enemy force is in near real
time, the corps commander will be unable to shape
the enemy for destruction."24

The UAV-SR provides the corps commander a significant capability with

the potential to dramatically enhance his vision of the battlefield. However, like all

combat systems the UAV-SR must be properly tasked to meet its potential. An

understanding of the variety of missions--reconnaissance, surveillance and target

acquistion--the UAV-SR system can perform and their principles is a prerequisite

for determining effective tasking procedures.

The starting point for understanding RSTA operations is their relationship

to intelligence. Intelligence is defined as

"the product resulting from the collection,
evaluation, analysis, integration, and interpretation
of all available information concerning an enemy
force, foreign nations, or areas of operations and
which is immediately or potentially significant to
military planning and operations. ""2
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The purpose of intelligence operations is to develop the final product of usable

intelligence which answers the corps commander's information requirements

through a process referred to as the intelligence cycle. RSTA operations are

elements of the collecting phase of the intelligence cycle.26

While similar in purpose, RSTA operations are significantly different in

execution. Reconnaissance is defined as

"a mission undertaken to obtain information by
visual observation, or other detection methods,
about the activities and resources of an enemy or
potential enemy, or about the meteorological,
hydrographic, or geographic characteristics of a
particular area.",27

Reconnaissance operations are normally time sensitive, are active in nature, and

may rely on stealth.

Surveillance differs from reconnaissance by generally being passive in

nature, relying on stealth to avoid detection, is normally preplanned, and is

generally less time sensitive9.2 Surveillance is defined as
"a systematic observation of airspace or surface
areas by visual, aural, electronic, photographic, or
other means."3"

During reconnaissance operations, the collector pursues specific

information during a particular time frame. Surveillance operations wait for

anticipated information over a longer period of time. "Reconnaissance is

conducted to gain specific information at a particular time while surveillance is

conducted to gather information over a wider area, over a longer period of time."31

The principles of reconnaissance and surveillance from FM 34-2-1,

Tactics, Techniques, and Procedures for Reconnaissance and Surveillance and

10



Intelligence Support to Counterreconnaissance, are: tell commanders what they

need to know in time for them to act (commander oriented and commander

directed); and do as much as possible ahead of time (build a data base ahead of

time including regional data and enemy order of battle).

The fundamentals of reconnaissance from FM 17-98, Scout Platoon, are:

use maximum reconnaissance force forward (none held in reserve); orient on the

reconnaissance objective (establishes a requirement for a specific objective, an

information requirement); report all information rapidly and accurately

(information loses value over time; never assume, distort, or exaggerate-inaccurate

information is dangerous; information that the enemy is not there is just as

important as where the enemy is); retain freedom to maneuver (do not become

fixed; continually maintain an awareness of the tactical situation); gain and

maintain enemy contact; and develop the situation rapidly.

Target acquisition is defined as "the detection, identification, and location

of a target in sufficient detail to permit the effective employment of weapons."32

As currently defined, target acquisition occurs as an integral component of both

reconnaissance and surveillance operations. Target acquisition supports the target.

development process by providing collected combat information to analysts for

processing. -After processing, targets are passed to the targeting team for an

engagement decision.33 Key to successful target acquisition is the ability of the

collector to report locations with sufficient accuracy to support first round fire for

effect.
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Successful execution of RSTA operations is dependent upon focusing

information gathering on the corps commander's information requirements as

noted in the principles above: "tell commanders what they need to know" and

"orient on the reconnaissance objective." Both principles indicate the need for

RSTA operations to have specific collection requirements. The next section

examines where the corps commander's information requirements are likely to be

on the battlefield and the corps process for focusing collection assets on

requirements.

IV. THE CORPS INTELLIGENCE BATTLEFIELD
OPERATING SYSTEM

"Corps are the largest tactical units in the US
Army... They plan and conduct major operations and
battles, create and maintain the conditions for the
success of current battles and set up the conditions
for the success of future battles."34

An understanding of the corps--it's role, collection assets, and intelligence

processes--is necessary as a starting point for developing UAV-SR tasking

procedures at the corps level. What follows is not a complete description of the

corps and it's intelligence operating system, but rather presents those elements

germane to integrating the UAV-SR system including the corps' role in Army

operations, a brief review of corps' collection systems, and the processes used to

focus those assets in support of the corps' mission.

12



The Army Corps and Its Collection Resources

As the largest tactical unit, the corps' primary role is the planning and

execution of tactical-level battles." This planning and execution is based upon the

corps commander's visualization of his battle space and his arrangement of

battlefield activities in time, space, and purpose. These battlefield activities are

characterized in Army doctrine as deep, close, and rear operations.36

"Forces in immediate contact with the enemy are fighting close

operations. "I Corps close operations are the current battles of its major maneuver

units. The corps controls close operations but does not conduct them. The corps

sets and maintains the conditions for success of the current battle by ensuring that

it's subordinate divisions, separate brigades, and armored cavalry regiments are

adequately resourced.

"Deep operations are those directed against enemy forces and functions

beyond the close battle. 3M Deep operations deny the enemy the ability to

concentrate by delaying or disrupting follow-on forces thereby altering the threat

force's tempo and plan of attack. Thus deep operations contribute to the corps'

mission to create and maintain the conditions for success of the close fight. "Deep

operations place a heavy premium on knowing the scope, scale, and tempo of the

threat's operations and where his main efforts will occur."3 9 Deep operations

conducted in conjunction with close operations may be decisive or may set the

conditions for decisive future operations. Corps conduct deep operations.' Deep

operations become the focal point for intelligence efforts at the corps level.4' A

comparison of the collection assets available to the corps and the division, their

13



respective collection ranges and deep targeting capabilities, reveals why the corps

is the focal point for deep operations. (Charts 14 and 15)

The ground based Signals Intelligence (SIGINT) collectors available to the

corps mirror those found at the division and are limited in range. 42 The corps

airborne SIGINT system, Guardrail Common Sensor (GRCS), provides both a

non-communications (ELINT) and communications (COMINT) intercept and

direction finding capability. Targets are reported in near real time via

Commander's Tactical Terminals (CTT) located with the corps FSE, G-2 All

Source Production Section (ASPS), and corps maneuver units. Target location

accuracy is sufficiently precise to support first round fire for effect by corps

long-range artillery. As an aerial collection platform with limited air

maneuverability (the air platform is a modified C-I12 fixed wing aircraft), GRCS is

limited by the requirement for a minimum of air parity and preferably air

superiority within the theater in order to conduct collection operations. 3

The corps Imagery Intelligence (IMINT) and SLAR capability once

provided by the OV-1D will be replaced by the fielding of the UAV-SR in FY95

and the Joint Surveillance Target Attack Radar System (JSTARS) in FY97.

JSTARS is a jointly developed Army and Air Force system consisting of an E8

aircraft (modified Boeing 707) containing a multi-mode radar and an array of

ground station modules (GSMs). 4 JSTARS capabilities include a wide area

surveillance radar which provides moving target indicators (MTI) and a synthetic

aperture radar (SAR) for fixed targets out to a range beyond two hundred

kilometers. 5 The ground station module receives and displays surveillance data

14



from the aircraft sensor. Each corps will receive six ground station modules in

addition to six fielded to each division. 6 JSTARS operations are similarly limited

as GRCS by a requirement for air parity or better.

The corps Human Intelligence (HUMINT) capability is significantly more

robust than the division. The corps long range surveillance company consists of

eighteen six-man teams capable of deep surveillance and limited reconnaissance

out to 150 kilometers beyond the forward line of troops (FLOT). The corps also

has eight three-man Interrogation (IPW) teams and nine three-man

counterintelligence (CI) teams.47

Additional collection assets are found in the armored cavalry regiment, the

corps aviation brigade, and corps artillery. The corps also receives significant

collection support from joint systems such as JSTARS noted above and through

the Tactical Exploitation of National Capabilities (TENCAP) program. The

organic ELINT exploitation system, Electronic Processing and Dissemination

System (EPDS), receives data from both national and theater collection systems.

The IPDS, Imagery Processing and Dissemination Station, receives, processes, and

exploits digital imagery from national and theater systems.4" While the actual

collectors are not organic to the corps nor generally responsive to the priorities of

the corps commander, these systems do provide crucial intelligence support.

Focusing Corps Collection Resources

Since "the operational success of the corps depends on the timeliness and

accuracy of the corps intelligence,"'49 the collection assets discussed above must be

properly focused and fused to support the commander's concept of operations and
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reduce battlefield uncertainty. The corps synchronizes its intelligence efforts

through execution of the following doctrinal processes: the tactical

decisionmaking process, Intelligence Preparation of the Battlefield (IPB), the corps

targeting process, and the collection management process. The products from

these processes--priority intelligence requirements (P1Rs), intelligence

synchronization matrix, high payoff target list, and the collection plan--ensure that

scarce intelligence assets are focused and synchronized with the other members of

the combined arms team to achieve the commander's intent.

Tactical Decisionmaking, IPB, and Targeting Processes. The tactical

decisionmaking process is a dynamic and continuous process which identifies the

corps mission, develops concepts for executing the mission, evaluates the

concepts, and communicates the commander's decision in a clear, concise

manner." "IPB is a systematic and continuous process of analyzing the enemy,

weather, and terrain in a specific geographic area."" The IPB process is frilly

integrated with the tactical decisionmaking process. Chart 16 shows the

integration of the tactical decisionmaking process, IPB, and their relationship to

the intelligence cycle. As a result of this integration, two essential products for

focusing the corps intelligence effort are produced: PIRs and the intelligence

synchronization matrix.

PIRs are the corps commander's primary means to focus his intelligence

collection effort."2 The tactical decisionmaking process and IPB give the corps

commander and staff a common understanding of the battlefield. As a result,

uncertainties (gaps in battlefield knowledge) are recognized and listed as
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